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Abstract. The variety of grape-wine Fetească Neagră was tested on mediums of culture with 
small doses of cytokinine, in comparison with doses of five or ten times greater. The apical and nodal 
tissue of about 1,5-2,0 mm separated from shoots forced in growth room has been inoculated in early 
spring (March), on the fallowing options: Vo=MS; V1=MS1/2 +3g/l charcoal; V2=MS +1,0mg/l BA + 
0,5 mg/l AIB; V3=MS+5,0mg/l BA+0,5mg/l AIB; V4=MS +10mg/l BA+0,5 mg/l AIB. Regeneration 
rate was monitored (after 20, 40, 60, 80 days), and also the evolution of the tissue after 80 days, with 
reference to shoot induction, the formation of the root system and the appearance of some atypical 
formations. After two months of culture in vitro we can say that the favorable variant is the one 
without growth hormones and with a plus of charcoal (Vo and V1), on which a smaller number of 
neoplantules, fully organized, have appeared, which are high and with a well-developed root system. 
On the variant with 10 mg/l BA have appeared about 2-3 very small plantules, of 0,5cm embedded in a 
mass of rhizogenic calus, unprecedented phenomenon, apparently caused by the high dose of 
cytokinine. The 5mg/l BA concentration from the medium generates the greater number of plants, 
about 12 from an explant of 2 cm with an appropriate number of roots and a calus sleeve of about       
2 mm around the neoplantules.  
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INTRODUCTION 
 
The behavior of grape-wine variety in vitro makes it possible to initiate works of gene 
transfer and the corresponding improvement of the variety (Cong Linh Le, 1987), the 
maintenance and the continuous improvement of varieties of the existing collections in the 
country (Olteanu, I et al., 2002). Germoplasm collections of grape-wine are a valuable 
breeding material, which protects the varieties in case of climate accidents (floods, drought) 
or from the attack of some vectors from air or soil, diseases and pests (Boursiquot, J., 1997), 
limiting this risk by in vitro storage of an authentic and healthy biological material (Gray, 
D.J., and Benton, C.M., 1992). The micro-multiplication method provides along with the in 
vitro storage of the material, also its subculture at regular intervals (Pathriana, R., and 
Mckenzie, M., 2007), for the rejuvenation and the refreshing of the culture medium (Laslo, 
V., et al., 2010). Grape-wine is a specie long grown in Europe, our country also having a 
tradition in its growth, was hit by disasters caused by the emergence of climate and weather, 
by the attack of some diseases and pests, which lead to damage that might compromise the 
production of grapes and even to the disappearance of some species less resistant (Vişoiu, E., 
et al., 2008). Preventive measures are needed and the selection of the planting material 
according to well established criteria by the specialized units (Vişoiu, E., et al., 1989). 
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 The Vitis vinifera variety is being grown in vitro since 1961 on hormone-free 
mediums, by Galzy, and later in 1981, Silvestrom suggests the possibility of supplying the 
culture medium with cytokinine. Research undertaken by Butiuc-Keul A., et al., in 2008 
highlighted some aspects of in vitro multiplication of some varieties grown in our country, 
using different types of cytokinine and hormonal balances in the culture medium of those 
varieties. The micro-multiplication in vitro at the grape-wine depends not only on the basic 
medium and on the used hormonal balance (Vişoiu, E., et al., 2008), but also on the genotype, 
correlated with the ambient medium (Vişoiu, E., et al., 2001). In vitro micro-propagation has 
been used not only for the in vitro multiplication and conservation of the variety, but also to 
obtain plants free of virus (Brezeanu, A., et al., 1994), and somatic embryogenesis as a 
method of regeneration for the biological material free of pathogens (Barba, M., et al., 1992). 
 
MATERIALS AND METHODS 
 
The study presented by us had as main aim to follow the in vitro behavior of the 
grape-wine variety Fetească neagră, from the Recaş wineyard (Timiş County). It is an 
ancient Dacian variety, grown in Moldavia (Coteşti and Nicoreşti) and in the wineyards from 
Dealu Mare (Oltranu, I., et al., 2002). The variety is characterized by short vegetation period 
and high strength. It ensures an output of about 6-8t/ha, from which can be obtained quality 
wines DOC or DOCC, depending on the culture area (Constantinescu, Gh., 1971). According 
to Oşlobeanu, M. et al., 1991, the highest degree of favorability for Fetească neagră is 
offered by Dealu Mare wineyard, where quality wines are obtained.  
 
Tab. 1  
The mediums for the in vitro culture of the apical meristematic  
and side tissue at the grape-wine variety Fetească neagră 
 
Elements/variants 
mg/l Vo V1 V2 V3 V4 
Macro-elements MS MS1/2 MS MS MS 
Micro-elements MS MS1/2 MS MS MS 
FeEDTA MS MS1/2 MS MS MS 
Mezo – inozitol 100 50 100 100 100 
Tiamine 1,0 0,5 1,0 1,0 1,0 
Pyridoxine     1,0 0,5 1,0 1,0 1,0 
Nicotinic acid 1,0 0,5 1,0 1,0 1,0 
Surcrose (g/l) 30 30 30 30 30 
Agar (g/l) 7 7 7 7 7 
pH:  
Charcoal g/l 
5,6 
- 
5,6 
3,0 
5,6 
- 
5,6 
- 
5,6 
- 
 Cytokinine:       BA                      - - 1,0 5,0 10,0 
  Auxine:             AIB - - 0,5 0,5         0,5 
(MB = the medium according to Murashige-Skoog medium; MS1/2 = medium with micro-elements  
and halved micro-elements; BA= benzyladenine; AIB= betaindolil acetic acid) 
 
Basic medium used for the in vitro culture is, according to Murashige–Skoog (MS)- 
1972, with: macroelements, microelements and FeEDTA–MS; mesoinositol –100mg/l; 
tiamine HCl, pyridoxine HCl and nicotinic acid 1 mg/l; sucrose–30 g/l; agar–7 g/l; pH =5,6 to 
this medium considered basic medium (MS), phytohormones were added in different 
combinations (Tab.1). In vitro culture at the grape-wine variety Fetească neagră was initiated 
from apical and nodal tissue of about 1,5-2,0 mm, detached from shoots obtained from the 
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strings forced in the growth room, in February and inoculated in March. After sterilization (in 
HgCl2 0,1%, for 10 minutes) they were inoculated on Vo–V4 variants, specified in Tab.1. The 
bottles with inoculs have been kept in the conditions from the growth room at the temperature 
of 25-26oC and a photoperiod of 16 hours of light from 24 hours.  
 
RESULTS AND DISCUSSION 
 
We believe that the correct technique of in vitro propagation will help solve the 
problems inherent in long-term conservation of the grape-wine genotypes; moreover this 
technique can also offer the possibility of imagining improvement and selection programs of 
new types of grape-wines by somaclonal way. In vitro regeneration rate was followed at the 
Fetească neagră variety, the results being presented in Tab. 2, reported data to the percentage 
of regeneration, necrosis and also to the stationary but viable explants, after 20, 40, 60 and 80 
days of in vitro culture. 
 
Tab. 2  
The progress of the grape-wine apex at Fetească Neagră 
 
Var./ 
duration/ 
evolution 
 
 
%R 
After 
20 days 
%N 
 
 
%S  
 
 
%R 
After 
40 days 
%N 
 
 
%S 
 
 
%R 
After 
60 days 
%N 
 
 
%S 
 
 
%R 
After 
80 days 
%N 
 
 
%S 
Vo 40 10 50 60 10 30 80 10 10 90 10 - 
V1 50 10 40 65 10 25 90 10 - 90  10 - 
V2 70 10 20 70 10 20 75 10 15 90 10 - 
V3 20 10 70 50 10 20 50 10 40 70 10 20 
V4 - 25 75 5 25 70 10 25 65 10 25 65 
(R = regenerated explants; N = necrotic explants; S = stationary but viable explants) 
 
After 20 days of in vitro culture, we already can say that the rate of evolution reveals 
mostly the percentage of regenerated, stationary and necrosis explants. Following Fig. 1a we 
note the best percentage of regeneration to the variants without hormones and to V2 with 
small dose of BA, on the one with a higher dose of 10mg/l BA the explants are 75% 
stationary, and 25% are already in necrosis and do not indicate any sign of evolution. The 
explants in necrosis remain approximately at the same value throughout the whole 
observation period. At 40 days of in vitro culture some differences can appear, the percentage 
of regeneration is growing with about 20% (Fig.1b). After 60 days the rate of explants 
evolution is outlined (Fig.1c), the greatest number of regeneration is obtained on mediums 
without hormones (Vo and V1), followed by the medium with small dose of BA (V2). This rate 
of evolution in confirmed after 80 days (Fig. 1d) of in vitro culture, when the percentage of 
regeneration is of 90% on Vo, V1 and V2, and on the other variants (V3 and V4) with dose of 
BA, 5 respectively 10mg/l the percentage is less (70%) or very little (10%), about 20-65% 
from the explants are stationary and 10–25% are in necrosis (Tab. 2).  
The evolution of the apical and nodal tissue was followed after 80 days of in vitro 
culture. The capacity of regeneration of the in vitro explants (%) depending on the 
composition of the medium, shoot induction (the formation of the vegetative buds and stems), 
the micro-propagation, the number of plants and the in vitro rooting, calusogenesis and 
aspects of acclimatization. The average of these measurements is contained in Tab. 3, which 
also marks other aspects concerning the calus formation depending on the composition of the 
medium, and any other rare formations. Vegetative buds formation process – shoot induction 
– is noted especially on the variants with 1 and 5 mg/l BA, about 8-12 seedlings of about 2 
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cm. On witness (Vo) and on the charcoal variant (V1) only 1-3 plants/explants are forming, 
completely organized and over 3 cm height. The shoot induction process is slow on the 
variant with high dose of BA (V4), forming about 2 plantules/explants, of 0,5-1,0 cm height 
(Fig. 2). 
 
Tab. 3  
The progress of the apical and nodal tissue of Fetească neagră (after 80 days) 
 
Var. No. plants 
Plants 
Length 
(cm) 
No. 
roots 
Roots 
Length 
(cm) 
Other aspects Bonus 
Vo 1 2,5 5,5 6,0 
Completely organized plant with the main root long, 
with lots of secondary roots, missing multiplication  
xxx 
V1 3 3,5 3,5 3,0 Completely organized plants, rooted, multiplied xxxxx 
V2 8 2,5 1,2 1,0 
Shoot induction, multiplication, calus sleeve around 
the inoculum, without roots in the calus mass  
xxxxx 
V3 12 2,0 10 
0,3–
0,5 
Shoot induction and root calusogenesis, with small 
roots in the formed calus mass  
xxxx 
V4 2 0,5 12 1-2 Root calusogenesis, callus mass with roots around it  xxx 
 
The evolution of the root system is shown in Fig. 3. from which we can see at Vo and 
V1 a good system both in number and the length of roots, being known the fact that at some 
varieties MS1/2 the presence of charcoal also stimulates the formation of the root system and 
even a harmonious development of the neoplantules. At the other variants, the indolil butyric 
acid in small dose has stimulated the root formation, and in combination with BA has formed 
a calus sleeve without roots, which has inhibited the formation of some normal long roots, 
with secondary system in the calus mass. The mid and high dose of BA from the medium (V3 
and V4) has stimulated the formation of a great number of short roots (Fig. 3) originated in the 
calus mass, which is why we called it rhizogenic calus. This type of calus should be passed on 
mediums with very law dose of auxine and cytokinine for stimulating the formation of 
vegetative buds (shoot induction), and then, of some neoplantules with an appropriate root 
system. The rhizogenic calus can also be passed on mediums with 2,4D and a plus of 
cytokinine for the stimulation of the somatic embryogenesis. 
Among other issues, we remember that on the control options V0 and V1 have 
developed completely organized plants, with an appropriate number of principal long roots 
and with a great number of secondary short roots. On the other variants with BA we can see 
the rhizogenic calus on the ones with 5-10mg/l BA+0,5mg/l AIB concentration (V3 and V4) 
and a green and slightly friable calus sleeve on V2 with 1 mg/l BA+0,5 mg/l AIB.  
For the acclimatization of the grape-wine neoplantules of Fetească neagră, obtained 
in vitro we must strictly follow the atmospheric and the substructure of culture humidity and 
to provide a certain protection of the first 3-4 days from the life of the in vivo plantules. Due 
to the sensitivity of the specie of grape-wine at the ex vitro passage (due to the long period of 
in vitro culture), the establishment of some stages of acclimatization is required, which to take 
place in a certain given time, when the temperature, the humidity and the light are gradually 
reduced until the danger of fading the plant material has passed, and which can be then kept in 
greenhouse conditions for starters and in nursery until the establishment of the new plantation.  
Culture of grape-wine in vitro at the variety of Fetească neagră was maintained by in 
vitro mini-seedling, using mini-seedlings from the plantules obtained in vitro, mini-seedlings 
formed of 1-2 nodes. Mini-seedling is being done at a certain period of time, establishing a 
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multiplication rate of about 10-12 neoplantules from the initial plantule, generated from apical 
and side tissue.  
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Fig. 1. The rate of regeneration to the meristem of grape-wine Fetească neagră  
grown in vitro (After 20a, 40b, 60c and 80d days) 
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Fig. 2.  Shoot induction with the formation of neoplantules at the variety  
of grape-wine Fetească neagră cultivated in vitro 
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Fig. 3. The formation of the root system at the variety of grape-wine  
Fetească neagră cultivated in vitro 
     
 
               
  
Foto.1                                                        Foto.2 
Aspects of organogenesis processes on culture  V1 (Foto.1) and V2 (Foto.2) media 
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CONCLUSIONS 
 
- Already after 20 days we can remark the evolution of explants, which on medium with 
high concentration of BA (V4) are stationary 75% and 25% are under necrosis. On the variant 
with 1mg/l BA (V2) 70% are regenerating, and on the ones with hormones (Vo and V1) about 
50%. 
- After 80 days the percentage of regeneration is of 90% on Vo, V1 and V2, of 70% on V3 , 
and on V4 with high concentration (10mg/l BA), only about 10%, 25% from the explants are 
under necrosis and 65% are stationary; 
- Feteasca neagră has proved a high capacity of regeneration in vitro, manifested only on 
mediums with a low concentration of BA (V2) and on the one without hormones (Vo and V1) 
in the presence or absence of charcoal; 
- Shoot induction and finally, the formation of neoplantules is stimulated by the presence 
of BA, especially on the variants V2 and V3 with 1 and 5 mg/l BA  on which about 8-12 
plantules are forming, of about  2-2,5 cm.    
- The corresponding root system is forming on mediums without hormones, and on the 
ones with a high dose of cytokinine, in this case BA, is forming rhizogenic calus which 
subsequently must be passed on a medium which stimulates the shoot induction and the 
somatic embryogenesis; 
- Acclimatization capacity of grape-wine plantules obtained in vitro depends on the 
strength of the root system, on the organization of the neoplantules, but also of the stages of 
acclimatization which must be properly conducted.  
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